Curcumin represses adipogenic differentiation of human bone marrow mesenchymal stem cells via inhibiting kruppel-like factor 15 expression.
Understanding the mechanisms of adipogenic differentiation may lead to the discovery of novel therapeutic targets for obesity. The natural plant polyphenol compound curcumin can improve obesity-associated inflammation and diabetes in obese mice. The role of curcumin in adipogenic differentiation of human bone marrow mesenchymal stem cells (hMSCs) is still unclear. We used hMSCs to investigate the details of the mechanism underlying the adipogenic effects of curcumin. At different time points (i.e., 5 days and 10 days) of hMSC adipocyte differentiation, an accumulation of large lipid droplets was analyzed in Oil Red O-stained cultured cells in two curcumin (5 μM and 10 μM) groups and the control group. The cells were also harvested for the detection of mRNA and protein expressions by quantitative real-time polymerase chain reaction and Western blot analysis. The results showed that curcumin can suppresses adipocyte differentiation in a dose-dependent manner and inhibited the expression of PPARγ, C/EBPα, and FABP4. Importantly, curcumin can also suppress the expression of Kruppel-like factor 15, which may bind to the PPARγ promoter, resulting in downregulation of PPARγ expression to inhibit the adipogenic differentiation of hMSCs.